Inhibition of thrombin-induced platelet activation by leupeptin. Implications for the participation of calpain in the initiation of platelet activation.
Inhibitors of calcium-dependent proteases (calpains) such as leupeptin and antipain have been shown to selectively inhibit platelet activation by thrombin. Based upon this observation, it has been proposed that calpains play a role in the initiation of platelet activation. In the present studies, we have examined the effect of leupeptin on the earliest known event in thrombin-induced platelet activation: the interaction between the agonist, its receptors, and the guanine nucleotide-binding proteins which stimulate phospholipase C (Gp) and inhibit adenylyl cyclase (Gi). We found that leupeptin inhibited thrombin's ability to stimulate phosphoinositide hydrolysis, suppress cAMP formation, and dissociate Gp and Gi into subunits. Leupeptin had no effect, however, on the same responses to other agonists or on thrombin binding to platelets. Although these observations might suggest, as others have concluded, that calpain is involved in the initiation of platelet activation by thrombin, we also found that: 1) substituting platelet membranes for intact platelets and decreasing the free Ca2+ concentration below the threshold required for calpain activation did not diminish the effects of leupeptin on phosphoinositide hydrolysis and cAMP formation, 2) washing the platelets after incubation with leupeptin reversed the effects of the inhibitor, 3) permeabilizing the platelets with saponin did not enhance the inhibitory effects of leupeptin, and 4) leupeptin inhibited the proteolysis of fibrinogen and the hydrolysis of S2238 by thrombin. Similar results in these assays were obtained with antipain. Therefore, our observations suggest that the inhibition of platelet activation by leupeptin is due to a direct interaction with thrombin and need not reflect a role for calpain in the initiation of platelet activation.